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ABSTRACT
Objective. KOLLAR method is a learning and teaching promoting method that frames the generally missing elements 
into education. The word is an acronym namely KO is for Keys of Originality, L is for Learning, L is for Lecturing, A is 
for Application of social media, and R is for Relaxation. The aim of the cross-sectional study was the assessment of 
the evaluation of the KOLLAR method among medical university students during the development and progress of the 
method.  Methods. Participants were first and third grade medical university students of Debrecen University, (n=1893; 
56% was foreign student). The evaluation of the method was rated on a six-item scale, each item scored from 0 to 6. 
The items were analyzed separately, and as an aggregated score. Data were collected between the years 2002-2012. 
Results. According to the results of analyses using the aggregated index of evaluation (principal component, R2=59%), 
the Hungarian, the first year, and the physiotherapy students evaluated the method more positively than the foreign (Z=-
4.460, p<.001), the third year (Z=-3.994, p<.001), and the medical students (H(2)=10.014, p=.007). The evaluation 
of the courses become better during the years.  Conclusions. The evaluation of the KOLLAR method was generally 
favorable among medical university students which demonstrated an improving trend during the years of crystallization 
process.
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INTRODUCTION
Medical university students seem to be overwhelmed by 
the great amount of information needed to acquire during 
their studies. University studies are the sources of different 
stresses affecting learning abilities, achievements in 
professional and private life and also health of the students 
[1-3]. The urge of proper teaching methods is compelling for 
helping both students and teachers to feel effective on the 
field of medical education. Old, sometimes even outdated 
and new methods exist side by side in the educational 
system. Unfortunately the old ones are often represented 
by well respected professors grew up in the ancient era of 
learning and students of the 21st century are compelled to 
find their own learning styles without getting proper help 
from their teachers. Thus the methods offered by respected 
university teachers often don’t serve the students need for 
effective learning. 
In our view there are five areas of teaching and learning can 
be distinguished as needing urgent improvement. The first 
is creativity improvement since most of the educational 
system support “reproduction” instead of “production”. 
Although academic medicine provides informal training 
in creativity and innovation, it has yet to incorporate into 
medical education [4]. The second area is the field of 
learning. Most of the students use old methods they got used 
to without having the remotest idea about the existence of 
learning strategies better meeting their own requirements 
and claims [5-6]. The third area to be improved is the 
style of lecturing. Grabbing the attention of the audience, 
avoiding the usual presentation “pitfalls”, overcoming 
“stage fright” etc. and acquiring knowledge about the latest 
presentation software types are essential skills necessary for 
effective education [7-9]. The fourth focus area is generally 
better known by medical students than medical teachers. 
This is the utilization of social media in learning [10-11]. 
Finally the fifth area is relaxation. Medical university 
students consider it as one of the most important method 
to cope with stress [12] although only a few of them know 
any effective relaxation techniques. 
The general aims of the study were the introduction of the 
KOLLAR method and the evaluation of this new learning 
and teaching model among medical university students. 
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METHODOLOGY AND METHODS
Introduction of the KOLLAR method
The KOLLAR method focuses on the development of the 
five areas mentioned above. This is an acronym, namely 
KO is for Keys of Originality, L is for Learning, L is for 
Lecturing, A is for Application of Social Media and R is 
for Relaxation. The method was developed by the author, 
Janos Kollar, who tested it on his medical university 
students during his teaching career on Debrecen University 
between 2001 and 2012. The method was implemented 
in the teaching program of different subjects (Medical 
Communication, Medical Psychology, Music therapy, 
Presentation) [13]. The Medical Communication course 
is focused on effective strategies to develop a trustful 
doctor-patient relationship and to enhance doctor-patient 
collaboration [14]. The Medical Psychology course deals 
with health psychological perspectives in medical practice. 
The Music Therapy course introduces the use of music as a 
possible therapeutic method. The Psynema course includes 
thought-provoking discussions based on movies dealing 
with different aspects of the doctor-patient relationship. 
Finally, on the presentation course the basic rules of giving 
lectures and presentations are introduced to the students 
and they also have the possibility to practice some related 
skills.
KO – Keys of Originality. This element of the method helps 
the teacher focusing on improving the creativity of the 
students by applying creative techniques such as divergent 
thinking, problem solving and creative production [15]. 
Students are encouraged to disclose their opinion about 
the topics discussed and to bring arguments supporting 
their opinion even in contrary to their fellow students or to 
the lecturer. Small group discussions and organizing “pro” 
and “contra” groups are useful techniques to improve the 
quality of such debates. The teacher should also teach some 
simple creativity development techniques that can become 
part of the everyday practice (eg. journaling, learning by 
drawing, associational thinking, mind mapping etc.). Some 
short brain teasers motivating the students to think “out 
of the box” should also be built into the regular seminars. 
Such short brain teasers can be found in great abundance 
on the internet.
L – Learning. Learning methods fitting into somebody’s 
learning style can help to make the process of learning as 
enjoyable and easy as possible. Such techniques can help 
to better organize and structure memory, to increase 
retention and to enhance recall of information and to help 
finding associations between different types of learning 
material. First the lecturer should offer a wide range of 
mnemotechnic methods like for example interactive 
drawing [16], PQRST (Preview, Question, Read, 
Summarize, Test) technique, method of loci (using visual 
coding to organize and recall information), story building 
(composing stories including the information to be recalled 
from memory), ABC method (visualizing the shape of 
letters in a word to remember), learning numbers etc. [17]. 
It is also advisable to call the attention to the importance 
of time management [18], the importance of emotional 
inputs during learning [19] and the effects of  biological 
factors on learning such as nutrition, regular exercising and 
proper breathing techniques. 
L – Lecturing. Besides that all the teachers should know 
the basic rules of lecturing it is a well-known fact that 
the best way of learning is giving presentations. Students 
should make their own presentations about the material 
discussed meanwhile the teacher should teach them the 
basic rules of creating and holding presentations including 
methods for overcoming nervousness, keeping time 
frames, the different ways for grabbing the attention of the 
audience, visualization methods, the common pitfalls of 
making PowerPoint presentations etc. During their studies 
the students should also become familiar with the latest 
presentation software types like Prezi (http://prezi.com) 
and Leonar3Do (http://leonar3do.com). 
A - Application of Social Media. One of the most 
challenging and promising possibility of the 21st century is 
applying the advantages of Social Media in teaching. More 
and more teachers and researchers draw the attention of 
lecturers and students to the risks and opportunities of this 
exceptional approach of learning [20-22]. Both medical 
university students and teachers should know how to find 
relevant and reliable information on the World Wide Web 
by using for example RSS, how to use the advantages of 
free information sites for learning and for helping patients, 
how to exploit the possibilities of Web 2.0 and Web 3.0 
(thematic and semantic web) and it is also advisable to 
know how to organize virtual conferences in the cyberspace. 
R – Relaxation. Medical university students are complaining 
about a high level of distress all over the world [23-25]. The 
advantages of relaxation should be utilized to a greater 
extent than it is applied nowadays. Students should learn 
and practice 1, 3 and 7 minute long relaxation exercises 
during their studies. Such exercises don’t require significant 
amount of time but can multiply the efficiency by reducing 
stress and attention distraction and by increasing positive 
mood [26]. 
The aim of the cross-sectional study was the assessment 
of the evaluation of the KOLLAR method among medical 
university students during the development and progress 
of the method. 
Participants and procedure
All of the participants (n=1893) in the cross sectional 
survey were 1th and 3th year medical university students of 
Debrecen University, Medical and Health Science Centre 
(Debrecen, Hungary). We selected first and third year 
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students because Medical Communication and Medical 
Psychology is included only in the first and third year 
students’ curriculum respectively. More than half of the 
students were foreigners (56.1%, n=1062). Relating to 
the year and faculty of education 73.7% (n=1396) of the 
participants provided information. Three-fourths of the 
respondents (73.2%, n=1022) were first year students. The 
majority of them (84.3%, n=1176) studied on the faculty 
of general medicine, 14.8% (n=207) on dentistry, and 0.9% 
(n=13) on physiotherapy. 
Students were invited to complete a paper-and-pencil 
questionnaire anonymously, which took approximately 
5 minutes. They were not remunerated for participation 
and taking part in the study was voluntary. A short, six-
item questionnaire concerning the evaluation of the course 
was constructed for the purpose of this study: 1) Overall 
evaluation of the seminars; 2) How the aims of the seminars 
and the related exercises met my requirements; 3) Individual 
involvement on the seminars; 4) The involvement of the 
group on the seminars; 5) The usefulness of the seminars; 
6) Evaluation of the seminar teacher. Items were rated on 
a 7-point Likert-type scale (0 = weak, 6 = excellent), with 
higher scores reflecting higher satisfaction. 
Data were collected between the years 2002-2012. We do 
not have any data from those students who refused the 
participation in the study.
Data analyses
Based on the fact that the distribution of the variables was 
not normal, Comparison of evaluation items was performed 
by repeated measures ANOVA on ranks. To compare the 
groups also non-parametric tests (i.e. Mann-Whitney Test, 
Kruskal-Wallis Test) were used. Principal component 
analysis was used for data reduction to create a composite 
value of the six items. Time trends of the aggregated 
evaluation of the course were tested with Kruskal-Wallis 
Test and two-way rank ANOVA. Statistical analyses were 
performed using the SPSS 21.0 and the ROPstat software 
packages.
RESULTS
Characteristics of the sample
Participants learned by the KOLLAR method within 
the framework of different university courses: 49.7% on 
Medical Communication, 24.0% on Medical Psychology, 
8.6% on Music Therapy, 7.1% on Psynema, and 10.6% on 
Presentation course. The proportion of the Hungarian and 
foreign students on the various courses differed significantly 
(χ2(4)=52.024, p<.001). 
Over the years of the study the number of the participants 
was the lowest in 2008 (5.9%, n=111) and the highest in 
2002 (14.2%, n=268). Figure 1 presents the percentage of 
the participants over the years from 2002 to 2012. 
Basic statistics of evaluation
Figure 2 shows the mean values of evaluation items with 
their 95% confidence intervals. Results of ANOVA on ranks 
indicated significant differences between evaluation items 
(rF(5)=666.210, p<.001). The most favorable result was the 
evaluation of the teacher (M=5.6, SD=0.70) and the least 
one was the individual participation (M=4.3, SD=1.23). 
According to the results of the post hoc Tukey-type 
pairwise comparison of rank means the only items showing 
no significant differences were the „Met the requirements” 
and the “Usefulness”.
Comparison of course evaluation between Hungarian 
and foreign students
The Hungarian students evaluated the courses significantly 
more favorably than the foreign students on four of the six 
items (Total evaluation; Met the requirements; Usefulness; 
Satisfaction with the teacher), the foreign students were 
more satisfied with Participation, and there was no 
difference in the evaluation of group activity (Z=-1.950, 
p=.051; see Table 1). 
The principal component analysis of the six-item resulted 
in one principal component (R2=52.1%). The loading 
of the item “students’ participation” on the principal 
component was not satisfactory (<0.50). It has to be 
noted that the phrasing of this item was ambiguous since 
it refers to the participation of the students and also to 
the students’ involvement in the course. Based on the low 
principal component loading and the ambiguity we decided 
Figure 1. The proportion of participants over the study years 
Figure 2. Mean values of evaluation items with their 95% confidence 
intervals
Kollar, et al.: Improving teaching efficiency by the KOLLAR method
4  J Contemp Med Edu ● 2016 ● Vol 4 ● Issue 1
to exclude this item and the principle component analysis 
was performed with the remaining five items. This analysis 
also resulted in one principal component. The principal 
component loadings ranged between .57-.85 and the total 
variance accounted for 59.0%. Higher score on the principal 
component reflects a favorable evaluation. In line with 
the above mentioned results Hungarian students scored 
significantly higher on the principal component compared 
to the foreign students (Z=-4.460, p<.001, Table 2.).
Comparison of the course evaluation among subgroups
First year students evaluated the courses more favorably 
than the third year students (Z=-3.994, p<.001). 
Comparing the different faculties, physiotherapy students 
scored significantly higher on course evaluation than 
general medicine and dentistry students (H(2)=10.014, 
p=.007). Results are detailed in Table 2.
There were also significant differences in the evaluation of 
the various courses (H(4)=47.671, p<.001). Results of the 
pairwise post-hoc tests revealed that the Music Therapy 
and Psynema courses had significantly higher positive 
evaluation than the Medical Communication, Medical 
Psychology, and Presentation seminars. However, there was 
no significant difference between the evaluation of Music 
Therapy and Psynema courses (Figure 2).
Time trends in course evaluation
Course evaluation changed significantly over the years 
(H(10)=148.964, p<.001). To summarize, the satisfaction 
with the courses improved over the years; however, there 
was no significant difference between the means in the last 
five years. Means are presented in Figure 3.
According to the results of the two-way rank ANOVA, 
besides the significant main effect of the year of the survey 
(F(9)=14.004, p<.0001) and the nationality (F(1)=25.884, 
p<.0001), the interaction of these two variables also 
proved to be significant (F(9)=4.165, p<.0001). Figure 4 
demonstrates that the changes in course evaluation over 
the years were greater among foreign students compared to 
the Hungarian students. 
Table 1. Comparison of course evaluation items between Hungarian and foreign students
Variables
Total sample
(n=1893)
Hungarian students 
(n=831)
Foreign students 
(n=1062) Z
mean (SD) mean (SD) mean (SD)
Total evaluation 5.2 (0.85) 5.3 (0.76) 5.1 (0.90) -4.929***
Met the requirements 5.0 (1.00) 5.2 (0.86) 4.9 (1.09) -4.503***
Participation 4.3 (1.23) 4.1 (1.17) 4.5 (1.24) -7.367***
Group activity 4.7 (1.07) 4.7 (1.00) 4.8 (1.13) -1.950+
Usefulness 5.1 (1.08) 5.3 (0.88) 4.9 (1.18) -7.094***
Evaluation of the teacher 5.6 (0.70) 5.7 (0.58) 5.6 (0.77) -2.910**
Note: + p<.10, ** p<.01, *** p<.001.
Table 2. Comparison of course evaluation in respect of nationality, year of medical school, and faculty
Groups Mean (SD) Test statistics
Nationality
Hungarian (n=823) 0.15 (0.84)
Z=-4.460***
Foreign (n=1036) -0.12 (1.10)
Year of medical university
First year (n=1004) 0.23 (0.97)
Z=-3.994***
Third year (n=370) -0.24 (1.13)
Faculty
General medicine (n=1161) -0.07 (1.06)
H(2)=10.014**Dentistry (n=200) 0.04 (0.81)
Physiotherapy (n=13) 0.73 (0.42)
Note: ** p<.01, *** p<.001.
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DISCUSSION 
Nowadays many questions have to be addressed when 
faced with the rapid changes in education and technology. 
New methods of teaching have to improve the quality of 
education, enhance teaching effectiveness, and involve 
students in educational process. Several attempts were 
already made for estimating the effects of different 
techniques serving the improvement of the quality of 
teaching and learning. Ness [4] underlines the importance 
of teaching creativity and innovative thinking in medicine 
and health sciences stressing that such courses improve 
thinking skills, attitudes, and performance. Courneya [27] 
draws the attention to the significance of art based learning 
as a tool for improving creativity in medical education. 
Regarding the relation of learning styles with student 
satisfaction and academic achievement the first study was 
published by Gurpinar et al [28] but their study was carried 
out with the participation of only 170 first-year medical 
students. Our research was focusing on similar goals 
but the number of participants was significantly higher. 
Mayer et al [29] analyzed the advantages and drawbacks 
of applying the innovations of social media in practice of 
doctors and medical students highlighting the relevance of 
maintaining professional behavior in the environment of 
increasing use of internet in medical profession. The effects 
of group study skills counseling and applied relaxation on 
study behaviors and test anxiety in medical and dental 
students were investigated by Schroeder [30] highlighting 
the importance of learning and practicing relaxation on the 
course of the medical student studies. 
Hungarian and foreign students (n=1893) of the Debrecen 
University, Faculty of Medicine were involved in our cross-
sectional study. According to the results of analyses using 
the aggregated index of evaluation, the Hungarian, the first 
year, and the physiotherapy students evaluated the method 
more positively than the foreign, the third year, and the 
medical university student counterparts. Moreover, the 
KOLLAR method was highly appreciated especially 
in Music Therapy and Psynema courses. The possible 
explanation is likely that Music Therapy and Psynema 
courses are elective courses having special structure on 
the university, meaning that during these courses the 
teachers do not have to put extra effort to overcome the 
natural resistance of students experienced in some cases of 
compulsory courses. The personality of the teacher had a 
huge impact on the final evaluation of the courses. During 
the teaching process the students could feel respect from 
their teacher who asked them about their personal opinion 
about the course regularly. The regular feed-backs helped to 
create a warm, enthusiastic and professional environment. 
Their own individual participation is always underestimated 
by the students. A reason of it is the increasing number 
of students per groups. The number of group members 
should not exceed 15 people. Unfortunately because of the 
poor circumstances (lack of trained professional teachers, 
lack of room, lack of proper technical conditions) most of 
the time it is not feasible. 
It seems that the Hungarian students were more open to 
the courses than the foreign ones. Students coming from 
different countries were more critical presumably because 
of their previous school experiences. The foreign students 
had to acquire a different style of learning (most of the time 
the Hungarian educational standards were higher than the 
ones they experienced in their home countries). On the 
other hand a lot of foreign students had already some life 
experiences making them more critical. Their opinions 
helped the shaping of the KOLLAR-method significantly.
First year medical students meet a lot of subject difficult 
to learn. It can make them disappointed and stressed. The 
Figure 3.  The evaluation of different university courses. The 
figure presents 95% confidence intervals of the means of principal 
components.
Figure 4.  Course evaluation during the years. The figure presents 
95% confidence intervals of the means of principal components.
Figure 5. Changes in course evaluation over the years according to 
the nationality of the students
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KOLLAR-method is a fresh and enjoyable experience for 
them comparing the old teaching styles. The contrast effect 
is high and it can be the reason why the first year students 
evaluate the courses lead by the KOLLAR-method more 
favorable than the third year ones. 
We couldn’t find the explanation why students studying 
physiotherapy scored significantly higher on course 
evaluation than general medicine and dentistry students. 
Probably they created a more cohesive group than other 
students did and such unity within the group helped them 
significantly to enjoy the meetings. 
During a decade of data collection the course evaluation 
become more favorable as compared to the beginning, 
although it has stagnated in the last five years. It is possible 
that the KOLLAR method attained its current form by 
the last five years. There might be also a ceiling effect, the 
students’ satisfaction would never be maximal.
On the basis of the attempts and research works it can 
be concluded that several authors consider the different 
elements of KOLLAR method important nevertheless 
none of them was focusing on all of the elements thus their 
approach is not as complex as ours.
CONCLUSIONS
The innovative KOLLAR method is a learning and 
teaching promoting method that brings in the generally 
missing elements into education, considerably enhancing 
the effectiveness of teaching and learning alike. 
To summarize the results, the evaluation of KOLLAR 
method was highly favorable among students. Based on 
the maximum achieved six-point score on the items, the 
average assessment of all aspects exceeded four points. The 
assessment of four out of six aspects achieved five points. 
The most favorable result was the evaluation of the teacher 
and the least one was the individual participation.
Several limitations of the study have to be acknowledged. 
The first limitation of the study is that in order to ensure 
the highest level of anonymity, no data were collected from 
respondents relating to gender and nationality; therefore 
possible gender and nationality differences remain 
unknown. This is the reason why we had no information 
about socio-demographic characteristics of respondents 
either. Second, relating to the year of medical university 
and faculty a quarter of the sample (26.3%, n=497) failed 
to provide data. Because of the high proportion of missing 
data and the low sample size of some sub-groups, eg. the 
under-representation of the physiotherapy students the 
statistical power is somewhat reduced, therefore it was not 
possible to test the potential predictors of the evaluation of 
the KOLLAR method by  multivariate models.
We can conclude that the evaluation of KOLLAR method 
is generally favorable among medical students and we 
demonstrated an improving trend during the years of the 
crystallization process. The method can be integrated not 
only into the courses designed on the basis of this approach 
(e.g., Music Therapy) but also in traditional courses. Our 
results support the reasonableness of the dissemination 
and the efficacy studies of the method. Future plans 
related to the KOLLAR method are regular update in the 
area of the internet (social media), the integration of the 
method into other compulsory and elective courses, and 
the introduction of different elements of the method in 
teacher trainings.
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